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(54) Method of sealing electronic component with molded resin

(57) A method of sealing an electronic component
with molded resin comprises an electronic component
setting step of engaging an electronic component (5)

mounted on a lead frame (6) in mold cavities (3, 4) which
are provided on mold surfaces of a fixed mold section

(1) and a movable mold section (2) respectively to be
opposed to each other, and a resin sealing step of charg-

ing a heated/melted resin material in the mold cavities

(3, 4) engaged with the electronic component (5) and
sealing the electronic component (5) received in the
mold cavities (3, 4) and the lead frame (6) around the

same in a resin mold package (7) corresponding to the

shapes of the mold cavities (3, 4). The resin sealing step
is carried out by applying a prescribed resin pressure to

the resin charged in the mold cavities (3, 4) and there-

after pressing the resin received in the mold cavities (3,

4) against the lead frame (6) from the exterior

According to this method, adhesion between the

resin mold package (7) molded in the mold cavities (3,

4) and the lead frame (6) is improved, whereby these
members are prevented from defining a clearance ther-

ebetween and water is prevented from infiltrating from
therebetween, and the quality and the reliability of the
product can be improved.

FIG. 7
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Description

BACKGROUND OF THE INVENTION
'

Field of the Invention

The present invention relates to an improvement ot

a method ot sealing an electronic component with mold-

ed resin for sealing an electronic component such as an

IC, an LSI, a diode, a capacitor or the like which is

mounted on a lead frame with a resin material.

Description of the Background Art

In general, an electronic component is sealed with

molded resin by transfer molding. In general, this meth-

od is carried out through a mold assembly for sealing

an electronic component with resin as follows:

A fixed upper mold section and a movable lower

mold section of the mold assembly are previously heat-

ed to a resin molding temperature with heating means,

and the upper and lower mold sections are opened.

Then, a lead frame provided with an electronic com-

ponent is supplied to/set on a prescribed position of a

mold surface of the lower mold section, while a resin

material is supplied into pots of the lower moid section.

Then, the lower mold section is upwardly moved to

close the upper and lower mold sections. At this time,

the electronic component and the lead frame around the

same are engaged and set in upper and lower mold cav-

ities which are oppositely provided on the mold surfaces

of the upper and lower mold sections respectively, while

the resin material received in the pots is heated and suc-

cessively melted.

Then, the resin material heated/melted in the pots

is pressed with plungers to be injected into and charged

in the upper and lower mold cavities through resin pas-

sages, whereby the electronic component and the lead

frame around the same received in the mold cavities are

sealed in a resin mold package which is molded in cor-

respondence to the shapes of the mold cavities.

After a lapse of a time which is necessary for hard-

ening the melted resin material, the upper and lower

mold sections are opened so that the resin mold pack-

age and the lead frame in the upper and lower mold cav-

ities and the hardened resin in the resin passages are

released from the mold assembly with ejector pins pro-

vided on the mold sections respectively.

Although the heated/melted resin material is inject-

ed into and charged in the mold cavities and a pre-

scribed resin pressure (resin pressing force) is applied

to the resin injected into and charged in the mold cavities

with the plungers, however, adhesion (adhesiveness)

between the resin mold package molded in the mold

cavities and the lead frame is so weak that a clearance

is disadvantageous^ readily defined between the resin

mold package and the lead frame.

Namely, water infiltrates from the clearance and in-

hibits the function of the electronic component sealed in

the resin mold package, to disadvantageously deterio-

rate the quality of the product (resin mold package) and

damage its reliability.

5

SUMMARY OF THE INVENTION

An object of the present invention is to provide a

method of sealing an electronic component with molded

10 resin, which improves adhesion between a resin mold

package molded in mold cavities of a mold assembly

and a lead frame.

Another object of the present invention is to improve

adhesion between a resin mold package molded in mold

is cavities of a mold assembly and a lead frame for inhib-

iting the resin mold package and the lead frame from

defining a clearance therebetween while preventing in-

filtration of water from between the resin mold package

and the lead frame, thereby obtaining a product having

20 high quality and high reliability as a result.

In order to attain the aforementioned objects, the

inventive method of sealing an electronic component

with molded resin comprises an electronic component

setting step of engaging an electronic component which

25 is mounted on a lead frame in mold cavities oppositely

provided on mold surfaces of fixed and movable mold

sections respectively, and a resin sealing step of charg-

ing a heated/melted resin material in the mold cavities

receiving the electronic component and sealing the

30 electronic component received in the mold cavities and

the lead frame around the same in a resin mold package

corresponding to the shapes of the mold cavities.

The feature of the inventive method resides in that

the resin sealing step comprises steps of applying a pre-

35 scribed resin pressure to the resin material charged in

the mold cavities, and thereafter pressing the resin re-

ceived in the mold cavities against surfaces of the lead-

frame from the exterior.

According to the present invention, the adhesion

40 between the resin mold package molded in the mold

cavities and the lead frame is improved due to the afore-

mentioned steps of applying a prescribed resin pressure

to the resin charged in the mold cavities and thereafter

pressing the resin received in the mold cavities against

45 the surfaces of the lead frame from the exterior. Thus,

the resin mold package and the lead frame are prevent-

ed from defining a clearance therebetween while water

is prevented from infiltrating from between the resin

mold package and the lead frame, whereby the quality

so and reliability of the product can be improved.

In a preferred embodiment of the present invention,

the step of pressing the resin received in the mold cav-

ities is carried out by feedin g compressed air to the resin

received in the mold cavities under pressure.

55 In another preferred embodiment of the present in-

vention, the method further comprises a step of covering

inner surfaces of the mold cavities with mold releasing

films along the shapes of the mold cavities, and the step
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of pressing the resin received in the mold cavities is car-

ried out by feeding compressed air into the mold cavities

whose inner surfaces are covered with the mold releas-

ing films under pressure and pressing the resin received
in the mold cavities through the mold releasing films. s

When the resin received in the mold cavities is

pressed through the mold releasing films in the afore-

mentioned manner, mold releasability of the molded
product is improved in relation to the mold cavities with-

out damaging the adhesion between the resin mold 10

package molded in the mold cavities and the lead frame.
In still another preferred embodiment of the present

invention, the step of pressing the resin received in the
mold cavities is carried out by pressing the resin in the
mold cavities against the surfaces of the lead frame from is

the exterior with pressing members provided on bottom
surface portions of the mold cavities.

In a further preferred embodiment of the present in-

vention, the step of pressing the resin received in the
mold cavities is carried out by closing the fixed and mov- 20

able mold sections which are closed with a prescribed
low closing pressure further with a prescribed high clos-

ing pressure.

In a further preferred embodiment of the present in-

vention, the method further comprises a step of mount- 2s
ing heat radiating plates on inner bottom surfaces of the
mold cavities, and the step of pressing the resin re-

ceived in the mold cavities is carried out by feeding com-
pressed air to the heat radiating plates under pressure
from the exterior thereby pressing the resin against the 30

surfaces of the lead frame through the heat radiating

plates.

In a further preferred embodiment of the present in-

vention, the method further comprises a step of mount-
ing heat radiating plates on inner bottom surfaces of the 35

mold cavities, cavity bottom surface members provided
on bottom surfaces of the mold cavities are prepared
from porous materials having continuous pores opened
on surfaces closer to the bottom surfaces of the mold
cavities, and the step of pressing the resin received in 40

the mold cavities is carried out by feeding compressed
air into the mold cavities under pressure through the
continuous pores, thereby pressing the resin against the
lead frame through the heat radiating plates.

In a further preferred embodiment of the present in- 45

vention, the method further comprises a step of covering
inner surfaces of the mold cavities with mold releasing
films along the shapes of the mold cavities, mold mem-
bers comprising at least the mold cavities are prepared
from porous materials having continuous pores opened so

in the overall inner surfaces of the mold cavities, and the
step of pressing the resin received in the mold cavities
is carried out by feeding compressed air into the mold
cavities having the inner surfaces covered with the mold
releasing films under pressure through the continuous ss

pores and pressing the resin received in the mold cavi-
ties through the mold releasing films.

In a further preferred embodiment of the present in-

vention, the step of pressing the resin received in the

mold cavities is carried out by feeding compressed air

into the mold cavities under pressure when the resin

charged in the mold cavities is not yet completely hard-
ened but still in a substantially semi-hardened state.

In a further preferred embodiment of the present in-

vention, the step of pressing the resin received in the
mold cavities is carried out by feeding compressed air

into the mold cavities under pressure when the melted
resin material is completely charged in the mold cavities.

In a further preferred embodiment of the present in-

vention, the step of pressing the resin received in the
mold cavities is carried out by feeding compressed air

into the mold cavities under pressure immediately after

reduction of the resin pressure in the mold cavities is

started by hardening of the resin in the mold cavities.

In a further preferred' embodiment of the present in-

vention, the step of pressing the resin received in the
mold cavities is carried out by continuously feeding com-
pressed air into the mold cavities under pressure during
reduction of the resin pressure in the mold cavities due
to hardening of the resin in the mold cavities.

In a further preferred embodiment of the present in-

vention, the step of pressing the resin received in the
mold cavities is carried out by feeding compressed air

into the mold cavities under pressure when reduction of

the resin pressure in the mold cavities is completely end-
ed by hardening of the resin in the mold cavities.

The foregoing and other objects, features, aspects
and advantages of the present invention will become
more apparent from the following detailed description of

the present invention when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic longitudinal sectional view
showing a principal part of a mold assembly for res-

in sealing for carrying out the method according to

the present invention, illustrating mold cavities of

the mold assembly not yet charged with melted res-

in injected thereinto;

Fig. 2 is a schematic longitudinal sectional view
showing the principal part of the mold assembly for

resin sealing corresponding to Fig. 1 , illustrating a
state of feeding compressed air to resin received in

the mold cavities of the mold assembly under pres-
sure;

Fig. 3 is a schematic longitudinal sectional view
showing a principal part of a mold assembly for res-

in sealing for carrying out the method according to

the present invention, illustrating a state of feeding

compressed air to mold releasing films covering in-

ner surfaces of mold cavities of the mold assembly
along the shapes thereof under pressure while

pressing resin through the mold releasing films;

Fig. 4 is a schematic longitudinal sectional view
showing a principal part of a mold assembly for res-
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in sealing for carrying out the method according to

the present invention, illustrating a state of pressing

resin received in mold cavities of the mold assembly

with pressing members provided on inner bottom

surface portions of the mold cavities;

Fig. 5 is a schematic longitudinal sectional view

showing a principal part of a mold assembly for res-

in sealing for carrying out the method according to

the present invention, illustrating a state of feeding

compressed air to heat radiating plates fixed to bot-

tom surface portions of mold cavities of the moid

assembly under pressure while pressing resin

through the heat radiating plates;

Fig. 6 is a schematic longitudinal sectional view

showing a principal part of a mold assembly for res-

in sealing for carrying out the method according to

the present invention, illustrating a state of feeding

compressed air to heat radiating plates fixed to bot-

tom surface portions of cavities in the mold assem-

bly under pressure while feeding compressed air to

the heat radiating plates through continuous pores

of cavity bottom surface members, prepared from

porous materials, provided on the mold assembly

under pressure thereby pressing resin received in

the mold cavities through the heat radiating plates;

Fig. 7 is a schematic longitudinal sectional view

showing a principal part of a mold assembly for res-

in sealing for carrying out the method according to

the present invention, illustrating a state of feeding

compressed air through continuous pores of cavity

bottom surface members, prepared from porous

materials, provided on the moid assembly under

pressure thereby pressing resin received in the

mold cavities through mold releasing films;

Fig. 8 is a schematic longitudinal sectional view

showing a principal part of a mold assembly for res-

in sealing for carrying out the method according to

the present invention, illustrating a state of feeding

compressed air to mold releasing films through con-

tinuous pores of porous materials forming cavity

members defining overall moid cavities under pres-

sure thereby pressing resin received in the moid

cavities through the mold releasing films; and

Fig. 9 is a schematic longitudinal sectional view

showing a principal part of a mold assembly for car-

rying out the method according to the present in-

vention, illustrating a state of feeding compressed

air through converging tubes provided on bottom

surfaces of mold cavities under pressure thereby

pressing resin received in the mold cavities through

mold releasing films.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Embodiments of the present invention are now de-

scribed with reference to the drawings.

Figs. 1 and 2 show a principal part of a mold in a

mold assembly according to an embodiment of the

present invention. This mold is formed by a fixed upper

mold section (fixed mold section) 1 and a movable lower

mold section (movable mold section) 2 which, is opposed

s to the fixed upper moid section 1

.

A necessary number of upper mold cavities 3 for

molding resin are provided on a mold surface of the up-

per mold section 1 , while lower mold cavities 4 for mold-

ing resin are provided on a mold surface of the lower

10 mold section 2, to be opposed to the upper mold cavities

3.

The upper and lower mold sections 1 and 2 are pro-

vided with heating means (not shown) for heating these

mold sections 1 and 2 to a prescribed temperature.

is The mold surface of the lower moid section 2 is pro-

vided with a necessary number of pots (not shown) to

be supplied with a resin material, while plungers (not

shown) for pressing the resin are engaged in the pots

respectively.

20 Further, the lower mold section 2 is provided with a

concave part 2a for supplying/setting a lead frame 6 pro-

vided with an electronic component 5, while a lower res-

in passage (not shown) is communicatively connected

with the mold cavities 4 of the lower mold section 2.

25 On the other hand, the upper mold section 1 is pro-

vided with a cull part (not shown) for receiving the melted

resin material transferred from the pots under pressure

with the plungers and distributing the same into an upper

resin passage.

30 When the upper and lower mold sections t and 2

are closed, the upper and lower resin passages are

communicatively connected with each other, while the

pots and the upper and lower mold cavities 3 and 4 com-

municate with the cull part through the upper and lower

35 resin passages.

The resin material heated/melted in the mold pots

are pressed with the plungers to be injected into and

charged in the mold cavities 3 and 4 through the cull part

and the upper and lower resin passages, so that a pre-

40 scribed resin pressure can be applied thereto with the

plungers.

Thus, the electronic component 5 engaged/set in

the mold cavities 3 and 4 is sealed in a resin mold pack-

age 7 corresponding to the shapes of the mold cavities

45 3 and 4.

The upper and lower mold sections 1 and 2 are pro-

vided with pressing means for further pressing the resin

received in the mold cavities 3 and 4 against surfaces

of the lead frame 6 after the heated/melted resin mate-

so rial is injected into and charged in the mold cavities 3

and 4 and the prescribed resin pressure is applied to the

resin received in the mold cavities 3 and 4, thereby im-

proving adhesion between the resin mold package 7

molded in the mold cavities 3 and 4 and the lead frame 6.

ss The pressing means are structured as follows:

The upper mold section 1 is provided with a neces-

sary number of air holes 8 of necessary shapes com-

municating with inner bottom surfaces of the upper mold
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cavities 3 while the air holes 8 are communicatively con-
nected with an air compression source 10 such as a
compressor through a necessary air passage 9 t so that

the air compression source 10 feeds compressed air in-

to the upper mold cavities 3 under pressure through the
air passage 9 and the air holes 8.

Thus, the resin received in the upper mold cavities

3 can be pressed against the upper surface of the lead
frame 6 with the compressed air (see Fig. 2).

Similarly to the uppermold section 1 , the lower mold
section 2 is provided with a necessary number of air

holes 12 of necessary shapes communicating with inner
bottom surfaces of the lower mold cavities 4 while the
air holes 12 are communicatively connected with an air

compression source 10 such as a compressor through
a necessary air passage 9, so that the air compression
source 10 feeds compressed air into the lower mold cav-
ities 4 under pressure through the air passage 9 and the
airholes 12.

Thus, the resin received in the lower mold cavities

4 can be pressed against the lower surface of the lead
frame 6 with the compressed air (see Fig. 2).

Switching pins (valve pins) 11 are engaged in the
air holes 8 of the upper mold section 1 for opening/clos-

ing the air holes 8, while switching pins 13 are engaged
in the air holes 12 of the lower mold section 2 for open-
ing/closing the air holes 12. The switching pins ~M and
13 of the upper and lower mold sections 1 and 2 are
vertically movable by proper vertical driving mecha-
nisms (not shown) respectively

When the vertical driving mechanisms move for-

ward end surfaces of the switching pins 11 and 1 3 of the
upper and lower mold sections 1 and 2 to positions sub-
stantially flush with the inner bottom surfaces of the up-
per and lower mold cavities 3 and 4 respectively, the air

holes 8 and 12 can be reliably blocked with forward end
portions 11 a and 13a of the switching pins 11 and 13
respectively.

In this case, the upper and lower mold cavities -3

and 4 have the same functions and structures as gen-
eral mold cavities while these cavities 3 and 4 are reli-

ably cut off from the air compression sources 10 by the
forward end portions 11a and 1 3a of the switching pins
1 1 and 1 3, whereby the compressed air can be prevent-
ed from flowing into the upper and lower mold cavities

3 and 4 respectively

While the forward end portions 11a and 13a of the
switching pins 1 1 and 1 3 are provided to be closely en-
gaged with communication holes 8a and 12a between
the air holes 8 and 12 and the upper and lower mold *

cavities 3 and 4 respectively, the switching pins 11 and
1 3 themselves are provided to be loosely engaged with
the air holes 8 and 12 respectively.

When the vertical driving mechanisms move the
switching pins 11 and 13 oppositely to the upper and t

lower mold cavities 3 and 4 respectively, on the other
hand, the air holes 8 and 1 2 (the communication holes
8a and 12a) are released from the states blocked with

the forward end portions 11a and 13a of the switching
pins 11 and 13 respectively so that the air holes 8 and
12 can be opened respectively

Namely, the upper mold cavities 3 are communica-
tively connected with the air compression source 10
through the air holes 8, so that compressed air is fed
into the upper mold cavities 3 under pressure through
the air holes 8 (the communication holes 8a). Referring
to Fig. 2, the compressed air is downwardly fed under
pressure from the inner bottom surfaces of the upper
mold cavities 3.

Thus, the resin received in the upper mold cavities

3 can be pressed against the upper surface of the lead
frame 6 with pressing force by the compressed air,

thereby improving the adhesion between (the upper por-
tion of) the resin mold package 7 molded in the upper
moid cavities 3, the upper surface of the lead frame 6
and the electronic component 5.

On the other hand, the lower mold cavities 4 are
communicatively connected with the air compression
source 1 0 through the air holes 12, so that compressed
air is fed into the lower mold cavities 4 under pressure
through the air holes 1 2 (the communication holes 1 2a).

Referring to Fig. 2, the compressed air is upwardly fed
under pressure from the inner bottom surfaces of the
lower mold cavities 4.

Thus, the resin received in the lower mold cavities

4 can be pressed against the lower surface of the lead
frame 6 with pressing force by the compressed air,

30 thereby improving the adhesion between (the lower por-

tion of) the resin mold package 7 molded in the lower
mold cavities 4 and the lower surface of the lead frame 6.

-
- As shown in Figs. 1 and 2, the air holes 8 and the

switching pins 11 are regularly closely engaged 'with

35 each other to be cut off from the exterior on the sides of

the air holes 8 opposite to the upper mold cavities 3.

Similarly, the air holes 12 and the switching pins 1

3

are regularly closely engaged with each other to be cut

off from the exterior on the sides of the air holes 12 op-
40 posite to the lower mold cavities 4.

After the resin received in the upper and lower mold
cavities 3 and 4 is hardened, the forward end portions

1 1 a and 1 3a of the switching pins 1 1 and 1 3 are project-

ed into the upper and lower mold cavities 3 and 4 re-

45 spectively, whereby the resin mold package 7 molded
in the mold cavities 3 and 4 can be released from the
same. In this case, the switching pins 11 and 13 have
mold releasing actions for serving as the so-called ejec-

tor pins respectively

>° Thus, the aforementioned mold assembly for resin

sealing generally seals the electronic component 5 with

molded resin in the following manner:

The fixed upper mold section 1 and the movable
lower mold section 2 of the mold assembly are previ-

>s ously heated with the heating means to a resin molding
temperature, and these mold sections 1 and 2 are
opened.

Then, the lead frame 6 provided with the electronic
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component 5 is supplied to/set on a prescribed position

of the mold surface of the lower mold section 2
:
and the

resin material is supplied into the pots of the lower mold

section 2.

Then, the lower mold section 2 is upwardly moved,

thereby closing the upper and lower mold sections 1 and

2. At this time, the electronic component 5 and the lead

frame 6 around the same are engaged and set in the

upper and lower mold cavities 3 and 4 which are provid-

ed on the mold surfaces of the upper and lower mold

sections 1 and 2 to be opposed to each other.

Then, the resin material heated/melted in the pots

is pressed with the plungers, so that the heated/melted

resin material is injected into and charged in the upper

and lower mold cavities 3 and 4 through the cull part and

the upper and lower resin passages.

At this time, a prescribed resin pressure can be ap-

plied to the resin charged in the mold cavities 3 and 4

with the plungers.

After the prescribed resin pressure is applied to the

resin charged in the mold cavities 3 and 4, the resin re-

ceived in the mold cavities 3 and 4 is further pressed

with the pressing means.

Namely, the switching pins 1 1 and 1 3 are moved to

open the air holes 8 and 1 3 on the inner bottom surfaces

of the mold cavities 3 and 4- respectively, while com-

pressed air is fed into the mold cavities 3 and 4 under

pressure from the air compression sources 10, for

pressing the resin in the mold cavities 3 and 4 against

the surfaces of the lead frame 6.

Thus, the resin received in the mold cavities 3 and

4 can be pressed against the surfaces of the lead frame

6, whereby the adhesion between the resin mold pack-

age 7 molded in the mold cavities 3 and 4, the lead frame

6 and the electronic component 5 can be improved.

After a lapse of a necessary time for hardening the

melted resin material, the upper and lower mold sec-

tions 1 and 2 are opened, while the resin mold package

7 and the lead frame 6 can be released from the mold

cavities 3 and 4 by the switching pins (ejector pins) 11

and 13 provided on the mold sections 1 and 2 respec-

tively.

In the mold assembly shown in Figs. 1 and 2, the

pressure for closing the fixed upper mold section 1 and

the movable lower mold section 2 is set in two stages of

prescribed low and high closing pressures, for pressing

the resin in the mold cavities 3 and 4 and improving the

adhesion between the resin mold package 7, the lead

frame 6 and the electronic component 5.

Namely, the upper and lower mold sections 1 and

2 are closed with the prescribed low closing pressure,

and the electronic component 5 mounted on the lead

frame 6 is engaged/set in the mold cavities 3 and 4.

Then, the resin material heated/melted in the pots

of the lower mold section 2 is pressed with the plungers,

so that the melted resin material is injected into and

charged in the upper and lower mold cavities 3 and 4

through the cull part and the upper and lower resin pas-

sages.

Then, the prescribed resin pressure is applied.to the

resin received in the upper and lower mold cavities 3

and 4, and the upper and lower mold sections 1 and 2

s are thereafter further closed with the prescribed high

closing pressure.

Namely, the upper and lower mold sections 1 and

2 closed with the prescribed low closing pressure is fur-

ther closed with the prescribed high closing pressure,

10 whereby the pressure can be applied to the resin re-

ceived in the mold cavities 3 and 4 while the resin can

be pressed against the surfaces of the lead frame 6.

Thus, the adhesion between the resin mold pack-

age 7 molded in the upper and lower mold cavities 3 and

1$ 4, the lead frame 6 and the electronic component 5 can

be improved.

A mold assembly for resin sealing shown in Fig. 3

is now described.

The basic structure of the mold assembly shown in

20 Fig. 3 is identical to that of the mold assembly shown in

Figs. 1 and 2.

Namely, the mold assembly shown in Fig. 3 is pro-

vided with a fixed upper mold section 30 and a movable

lower mold section 40 which is opposed to the fixed up-

25 per mold section 30.

Similarly to the embodiment shown in Figs. 1 and

2, the upper and lower mold sections 30 and 40 are pro-

vided on mold surfaces thereof with upper and lower

mold cavities 31 and 41 for molding resin, so that an

30 electronic component mounted on a lead frame 6 can

be engaged and set in the upper and lower mold cavities

31 and 41 when the upper and lower mold sections 30

and 40 are closed. ^~

The mold assembly shown in Fig. 3 is further pro-

35 vided with pressing means for pressing resin received

in the upper and lower mold cavities 31 and 41 ,
similarly

to the embodiment shown in Figs. 1 and 2.

Namely, the upper and lower mold cavities 31 and

41 are provided on inner bottom surfaces thereof with

40 necessary numbers of air holes 33 and 43 respectively

while switching pins 32 and 42 are engaged in the air

holes 33 and 43 for opening/closing the same respec-

tively, similarly to the embodiment shown in Figs. 1 and

2. The air holes 33 and 43 are communicatively con-

45 nected with air compression sources (not shown)

through necessary air passages 50 respectively, so that

the switching pins 32 and 42 are moved to open the air

holes 33 and 43 respectively, thereby feeding com-

pressed air into the upper and lower mold cavities 31

50 and 41 under pressure.

The mold assembly shown in Fig. 3 is provided with

mold releasing film supply mechanisms 52 for supplying

mold releasing films 51 for preventing resin contact to

the mold surfaces of the upper and lower mold sections

55 30 and 40 respectively. The mold releasing film supply

mechanisms 52 are formed by mold releasing film de-

livery parts 53, mold releasing film take-up parts 54 and

the like, so that the mold releasing films 51 stored in the
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mold releasing film delivery parts 53 are controlled by
control mechanisms (not shown) and automatically sup-

plied between the mold surfaces of the upper and lower
mold sections 30 and 40 respectively.

After the electronic component is sealed with resin

by the upper and tower mold sections 30 and 40, the

mold releasing films 51 supplied between the mold sur-

faces are automatically taken up by the mold releasing

film take-up parts 54.

The mold releasing films 51 are supplied in proxim-
ity to each other in states extended along the mold sur-

faces of the upper and lower mold sections 30 and 40
respectively.

The mold releasing films 51, which are long film

members supplied at least to the surfaces of the mold
cavities 31 and 41 on the mold surfaces of the upper
and lower mold sections 30 and 40 respectively may
comprise heat resistance capable of withstanding the
resin molding temperature of about 1 75EC, for example,
flexibility capable of being elastically deformed for pre-
venting damages in resin molding, and resin unadhe-
siveness (separability) capable of being separated from
the resin mold package 7 after molding.

In the mold assembly shown in Fig. 3, vacuum
sources (not shown) such as vacuum pumps are com-
municatively connected with the air holes 33 and 34
through switching valves (not shown) provided on the
air passages 50, while the mold assembly is provided
with structures of switching the switching valves and for-

cibly sucking/discharging air etc. from the upper and
lower mold cavities 31 and 41 by evacuating (decom-
pressing) the same through the air holes 33 and 43 and
the air passages 50, i.e., forced evacuation mecha-
nisms.

Before a melted resin material is injected into and
charged in the upper and lower mold cavities 31 and 41

,

the mold cavities 31 and 41 are evacuated through the
air holes 33 and 43 provided on the inner bottom sur-

faces thereof, whereby the mold releasing films 51 sup-
plied between the mold surfaces of the upper and lower
mold sections 30 and 40 can be extended in states cov-
ering the inner surfaces of the upper and lower mold
cavities 31 and 41 along the shapes thereof by the suc-
tion force, to be elastically deformed.

Similarly to the upper and lower mold cavities 31
and 41 , the upper and lower mold sections 30 and 40
may be provided with forced evacuation mechanisms
such as the air passages 50 on necessary portions of

the mold surfaces.

Namely the mold releasing films 51 can be extend-
ed in states covering the mold surfaces along irregular

shapes (e.g., a cull part and upper and lower resin pas-
sages) thereof with the forced evacuation mechanisms,
to be elastically deformed.

Thus, the mold assembly for resin molding shown
in Fig. 3 seals the electronic component with molded
resin as follows:

When the upper and lower mold sections 30 and 40

are opened, the mold releasing films 51 are supplied to

the mold surfaces respectively while the lead frame 6
provided with the electronic component is supplied be-
tween the mold releasing films 51, i.e., between the up-
per and lower mold surfaces, so that the mold sections

30 and .40 are closed and the electronic component is

engaged and set in the upper and lower mold cavities

31 and 41.

Then, the mold releasing films 51 are elastically de-
formed along the shapes of the upper and lower mold
cavities 31 and 41 by the forced evacuation mecha-
nisms respectively.

Then, a heated/melted resin material is injected into

and charged in the upper and lower mold cavities 31
and 41 with plungers through the cull part provided on
the upper mold section 30 and the upper and lower resin

passages, while a prescribed resin pressure is applied
to the resin received in the upper and lower mold cavities

31 and 41 with the plungers.

Thus, a resin mold package 55 can be molded in

the upper and lower mold cavities 31 and 41 in corre-

spondence to the shapes thereof, so that the electronic

component mounted on the lead frame 6 can be sealed
in the resin moid package 55.

Then, a prescribed resin pressure is applied to the
resin received in the upper and lower mold cavities 31
and 41, i.e., between the mold releasing films 51, and
the resin is thereafter further pressed by the pressing
means through the mold releasing films 51.

Namely, the switching pins 32 and 42 are moved to

open the air holes 33 and 43 in the inner bottom surfaces
of the upper and lower mold cavities 31 and 41 respec-
tively, while compressed air is fed to the upper and lower
mold cavities 31 and 41 under pressure from the air

compression sources for pressing the mold releasing

films 51 with the compressed air, thereby pressing the

resin received in the upper and lower mold cavities 31

and 41 against surfaces of the lead frame 6 from the

exterior through the mold releasing films 51

.

Thus, adhesion between the resin mold package 55
molded in the upper and lower mold cavities 31 and 41

,

the lead frame 6 and the electronic component can be
improved.

A mold assembly, for resin sealing shown in Fig. 4
45 is now described.

The basic structure of the mold assembly shown in

Fig. 4 is identical to that shown in Figs. 1 and 2.

Similarly to the embodiment shown in Figs. 1 and
2, the mold assembly shown in Fig. 4 is provided with a

so mold consisting of a fixed upper mold section 70 and a
movable lower mold section 80 which is opposed to the

fixed upper mold section 70, while upperand lower mold
cavities 71 and 81 for molding resin are oppositely pro-

vided on mold surfaces of the upper and lower mold sec-
55 tions 70 and 80 respectively, so that an electronic com-

ponent mounted on a lead frame 6 can be engaged and
set in the upperand lower mold cavities 71 and 81 when
the upper and lower mold sections 70 and 80 are closed.
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Pressing members (pressing means) 72 and 82 are

provided on inner bottom surface portions of the upper

and lower mold cavities 71 and 81 for pressing resin re-

ceived in the upper and lower mold cavities 71 and 81

respectively, while the pressing members 72 and 82 are

provided with elastic members 73 and 83 such as

springs for pressing the pressing members 72 and 82

toward the mold surfaces, so that a prescribed resin

pressure is applied to the resin received in the upper

and lower mold cavities 71 and 81 and the pressing

members 72 and 82, i.e., the bottom surfaces of the up-

per and lower mold cavities 71 and 81 , thereafter press

the resin in the upper and lower mold cavities 71 and 81

respectively.

In the mold assembly shown in Fig. 4, a resin ma-

terial heated/melted in pots of the mold is pressed with

plungers to be injected into and charged in the mold cav-

ities 71 and 81, so that a prescribed resin pressure is

applied to the resin charged in the mold cavities 71 and

81 and the resin is thereafter pressed with the pressing

members 72 and 82 in the mold cavities 71 and 81 ,
to

be pressed against surfaces of the lead frame 6 from

the exterior.

Thus, adhesion between a resin mold package 90

molded in the upper and lower mold cavities 71 and 81

,

the lead frame 6 and the electronic component can be

improved.

A mold assembly for resin sealing shown in Fig. 5

is now described.

The basic structure of the mold assembly shown in

Fig. 5 is identical to that shown in Figs. 1 and 2.

Similarly to the embodiment shown in Figs. 1 and

2, the mold assembly shown in Fig. 5 is provided with a

mold consisting of a fixed upper mold section 100 and

a movable lower mold section 200 which is opposed to

the fixed upper mold section 100, while upper and lower

mold cavities 101 and 201 for molding resin are oppo-

sitely provided on mold surfaces of the upper and lower

mold sections 100 and 200 respectively.

An electronic component (not shown) mounted on

a lead frame 300 can be engaged and set in the upper

and lower mold cavities 101 and 201 , while heat radiat-

ing plates 31 0 and 311 can be fixed to and set on inner

bottom surfaces of the upper and lower mold cavities

101 and 201 respectively.

The inner bottom surfaces of the upper and lower

mold cavities 101 and 201 are provided with necessary

numbers of air passages 102 and 202 communicating

with the mold cavities 101 and 201 respectively, while

the air passages 102 and 202 are connected with air

compression sources 330 and 331 for feeding com-

pressed air under pressure through switching valves

320 and 321 and vacuum sources 340 and 341 for for-

cibly sucking/discharging (decompressing) air etc. from

the upper and lower mold cavities 101 and 201 respec-

tively.

In the mold assembly shown in Fig. 5, the electronic

component mounted on the lead frame 300 and the heat

radiating plates 310 and 311 are set in the upper and

lower mold cavities 101 and 201 of the upper and lower

mold sections 100 and 200 respectively, and the upper

and lower mold sections 1 00 and 200 are closed.

5 At this time, the heat radiating plates 310 and 311

are fixed to and set on the inner bottom surfaces of the

upper and lower mold cavities 101 and 201 through the

suction force of the vacuum sources 340 and 341 re-

spectively.

10
. Then, a resin material heated/melted in pots (not

shown) provided on the lower mold section 200 is

pressed with plungers, and injected into and charged in

the upper and lower mold cavities 101 and 201 through

a cull part of the upper mold section 1 00 and upper and

is lower resin passages.

Then, a prescribed resin pressure is applied to the

resin received in the upper and lower mold cavities 101

and 201, and the switching valves 320 and 321 are

thereafter switched for feeding compressed air into the

20 upper and lower mold cavities 101 and 201 under pres-

sure from the air compression sources 330 and 331 re-

spectively, thereby pressurizing the heat radiating

plates 310 and 311 in the mold cavities 101 and 201 and

pressing the resin received in the upper and lower mold

25 cavities 101 and 201 against surfaces of the lead frame

300 through the heat radiating plates 310 and 311 re-

spectively.
^

Thus, adhesion between a resin mold package 350

molded in the upper and lower mold cavities 101 and

30 201 , the lead frame 300 and the electronic component

can be improved.

A mold assembly for resin sealing shown in Fig. 6

is now described.

The basic structure of the mold assembly shown in

35 Fig. 6 is identical to the structure shown in Figs. 1 and 2.

Similarly to the embodiment shown in Figs. 1 and

2, the mold assembly shown in Fig. 6 is provided with a

mold consisting of a fixed upper mold section 400 and

a movable lower mold section 401 which is opposed to

40 the fixed upper mold section 400, while upper and lower

mold cavities 410 and 411 for molding resin are oppo-

sitely provided on mold surfaces of the upper and lower

mold sections 400 and 401 respectively.

An electronic component (not shown) mounted on

45 a lead frame 6 can be engaged and set in the upper and

lower mold cavities 410 and 411 when the upper and

lower mold sections 400 and 401 are closed, while heat

radiating plates 490 and 491 can be fixed to and set on

inner bottom surfaces of the upper and lower cavities

50 41 o and 41 1 respectively.

As shown in Fig. 6, the upper and lower mold cav-

ities 410 and 411 are provided on bottom surface por-

tions thereof with upper and lower cavity bottom surface

members 420 and 421 which are prepared from porous

55 materials respectively. The porous materials have num-

bers of fine continuous pores (not shown) having air per-

meability as described later. Thus, the upper and lower

cavity bottom surface members 420 and 421 prepared
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from the porous materials can readily pass gas such as
air.

Further, the mold assembly shown in Fig. 6 is pro-

vided with forced evacuation mechanisms (vacuum
sources) 432 for forcibly sucking/discharging (decom-
pressing) air or the like from the upper and lower mold
cavities 41 0 and 411 , while the forced evacuation mech-
anisms 432 are communicatively connected with surfac-

es, e.g., those opposite to the surfaces provided with

the upper and lower mold cavities 410 and 411, of the

upper and lower mold cavity bottom surfaces members
420 and 421 through switching valves 433 and air pas-
sages 431 respectively.

The mold assembly shown in Fig. 6 is further pro-

vided with air compression sources 430 such as com-
pressors for feeding compressed air or the like under
pressure, and these air compression sources 430 are
communicatively connected with surfaces, e.g., those
opposite to the surfaces provided with the upper and
lower mold cavities 410 and 411 , of the upper and lower
mold cavity bottom surfaces members 420 and 421
through the switching valves 433 and the air passages
431 respectively.

On the side of the upper mold section 400 (or the
lower mold section 401), the air compression source
430 and the forced evacuation mechanism 432 are so
formed that functions thereof can be switched through
the switching valve 433, while the switching valve 433
connecting the air compression source 430 and the
forced evacuation mechanism 432 with each other and
the upper mold cavities 410 (or the lower mold cavities

411) are communicatively connected with each other
through the continuous pores provided on the upper
cavity bottom surface members 420 (or the lower cavity

bottom surface members 421 ) prepared from the afore-

mentioned porous materials and the air passages 431.

Therefore, the heat radiating plates 490 and 491
can be fixed to and set on the inner bottom surfaces of

the upper and lower mold cavities 410 and 411 through
suction force of the forced evacuation mechanisms 432
by evacuating the upper and lower mold cavities 410
and 411 by the forced evacuation mechanisms 432
through the continuous pores provided on the surfaces
of the upper and lower cavity bottom surface members
420 and 421 closer to the bottom surfaces of the upper 45

and lower mold cavities 410 and 411 respectively and
the air passages 431

.

Further, compressed air can be reliably fed into the

upper and lower mold cavities 410 and 411 under pres-
sure from the air compression sources 430 through the so

continuous pores provided on the surfaces of the upper
and lower cavity bottom surface members 420 and 421
closer to the bottom surfaces of the upper and lower
mold cavities 410 and 41 1 respectively while a pressure
can be applied to the resin received in the upper and
lower mold cavities 410 and 411 through the heat radi-

ating plates 490 and 491 by switching the switching
valves 433.

Similarly to each of the aforementioned embodi-
ments, a melted resin material is injected into and
charged in the upper and lower mold cavities 410 and
411, while the electronic component mounted on the

lead frame 6 engaged and set in the upper and lower
mold cavities 410 and 411 and the lead frame 6 around
the same can be sealed in a resin mold package 480
molded in the upper and lower mold cavities 410 and
411 in correspondence to the shapes thereof.

' In the embodiment shown in Fig. 6, structures of

feeding compressed air into the upper and lower mold
cavities 410 and 411 under pressure from the air com-
pression sources 430 through the air passages 431 and
the continuous pores of the upper and lower cavity bot-
tom surface members 420 and 421 prepared from the

porous materials thereby pressing the resin received in

the upper and lower mold cavities 410 and 411 are pro-
vided as pressing means for pressing the resin received
in the upper and lower mold cavities 410 and 411
through the heat radiating plates 490 and 491.

The aforementioned porous materials may be
formed by porous metal materials or porous ceramic
materials, for example.

For example, mold members prepared from the po-
rous metal materials are molded in necessary shapes
by storing powdered metals (or granulated metals) in

necessary molds, e.g., molds capable molding the
shapes of the upper and lower cavity bottom surface
members 420 and 421 , and compressing the powdered
metals in the molds with necessary high pressures and
sintering the same.

Thus, numbers of continuous pores having neces-
sary pore sizes (diameters) can be arbitrarily formed be-
tween grains of the powdered metals by compressing
the powdered metals with the necessary high pressures
and firing the same thereby properly filling up clearanc-
es between the grains.

In the mold assembly shown in Fig. 6, the electronic

component mounted on the lead frame 6 is engaged and
set in the upper and lower mold cavities 410 and 411 of

the upper and lower mold sections 400 and 40 1 , the heat
radiating plates 490 and 491 are fixed to and set on the
bottom surfaces of the upper and lower mold cavities

41 0 and 411 by the forced evacuation mechanisms 432,
and the resin material heated/melted in pots of the mold
is pressed with plungers, to be injected into and charged
in the mold cavities 410 and 411

.

Then, a prescribed resin pressure is applied to the

resin injected into and charged in the mold cavities 410
and 411, and compressed air is thereafter fed into the

upper and lower mold cavities 41 0 and 41 1 under pres-

sure from the air compression sources 430 through the

air passages 431 and the numbers of continuous pores
of the upper and lower mold cavities 420 and 421 by
switching the switching valves 433, whereby the resin

received in the upper and lower mold cavities 410 and
411 can be pressed against surfaces of the lead frame
6 from the exterior.



17 EP 0 795 901 A2 18

Thus, adhesion between the resin mold package

480 molded in the upper and lower mold cavities 410

and 411 , the lead frame 6 and the electronic component

can be improved,

A mold assembly for resin sealing shown in Fig. 7

is now described.

The basic structure of the mold assembly shown in

Fig. 7 is identical to the structure shown in Figs. 1 and 2.

Similarly to the embodiment shown in Fig. 6, the

mold assembly shown in Fig. 7 is provided with a mold

consisting of a fixed upper mold section 500 and a mov-

able lower mold section 501 which is opposed to the

fixed upper mold section 500, while upper and lower

mold cavities 510 and 511 for molding resin are oppo-

sitely provided on mold surfaces of the upper and lower

mold sections 500 and 501 respectively, so that an elec-

tronic component mounted on a lead frame 6 can be

engaged and set in the mold cavities 51 0 and 511 when

the upper and lower mold sections 500 and 501 are

closed.

Referring to Fig. 7, the upper and lower mold cavi-

ties 51 0 and 511 are provided on bottom surfaces there-

of with upper and lower cavity bottom surface members

520 and 521 which are prepared from the aforemen-

tioned porous materials respectively, while numbers of

fine continuous pores (not shown) are formed on the up-

per and lower cavity bottom surface members 520 and

521 prepared from the porous materials, so that gas

such as air can be passed through the continuous pores,

similarly to the embodiment shown in Fig. 6.

Further similarly to the embodiment shown in Fig.

6, the mold assembly shown in Fig. 7 is provided with

air compression sources 530 such as compressors for

feeding compressed air or the like under pressure, while

the air compression sources 530 are communicatively

connected with surfaces, e.g., those opposite to the sur-

faces provided with the upper and lower mold cavities

51 0 and 51 1 , of the upper and tower mold cavity bottom

surfaces members 520 and 521 through air passages

531 respectively.

Switching valves 533 are provided on the air pas-

sages 531 on the sides of the air compression sources

530, while forced evacuation mechanisms 532 such as

vacuum pumps (vacuum sources) having evacuation

functions are connected with the switching valves 533.

In the mold assembly shown in Fig. 7, the air com-

pression sources 530 and the forced evacuation mech-

anisms 532 are connected with the switching valves 533

independently of each other, to be communicatively

connected with the air passages 531 independently of

each other by being switched by the switching valves

533, while the inner sides of the upper and lower mold

cavities 510 and 511 can be communicatively connect-

ed with the switching valves 533 (i.e.
:
the air compres-

sion sources 530 and the forced evacuation mecha-

nisms 532) through the continuous pores and the air

passages 531

.

Thus, the switching valves 533 are so switched as

to evacuate the upper and lower mold cavities 510 and-

511 by reliably forcibly sucking/discharging (decom-

pressing) air or the like therefrom through the continu-

ous pores provided on the sides of the upper and lower

s cavity bottom surface members 520 and 521 closer to

the bottom surfaces of the upper and lower cavities 510

and 511 and the air passages 531 respectively, while

reliably feeding compressed air or the like into the upper

and lower mold cavities 510 and 511 under pressure

10 from the air compression sources 530.

The moid assembly shown in Fig. 7 is further pro-

vided with structures utilizing mold releasing films for

preventing resin contact, similarly to the embodiment

shown in Fig. 3.

is in the mold assembly shown in Fig. 7, the basic

structures of mold releasing film supply mechanisms

and the tike are identical to those of the embodiment

shown in Fig. 3.

Further, the structures of the mold releasing films

20 for preventing resin contact shown in Fig. 7 are identical

to those of the mold releasing films utilized in the em-

bodiment shown in Fig. 3.

Namely, the mold assembly shown in Fig. 7 is pro-

vided with mold releasing film supply mechanisms 541

25 for supplying mold releasing films 540 for preventing

resin contact to mold surfaces of the upper and lower

mold sections 500 and 510 respectively, while the mold

releasing film supply mechanisms 541 are formed by

mold releasing film delivery parts 542, mold releasing

30 film take-up parts 543 and the like, so that the mold re-

leasing films 540 stored in the mold releasing film deliv-

ery parts 542 are controlled by control mechanisms (not

shown) and automatically supplied between the mold

surfaces of the upper and lower mold sections 500 and

35 501 respectively.

After the electronic component is sealed with the

molded resin by the upper and lower mold sections 500

and 501 , the mold releasing films 540 supplied between

the mold surfaces are automatically taken up by the

40 mold releasing film take-up parts 543.

Similarly to the embodiment shown in Fig. 3, the

mold releasing films 540 are long film members which

are supplied at least to the surfaces of the mold cavities

510 and 51 1 on the mold surfaces of the upper and lower

45 mold sections 500 and 501 respectively, and supplied

in proximity to each other in states extended along the

mold surfaces of the upper and lower mold sections 500

and 501 respectively.

The mold assembly shown in Fig. 7 is provided with

so the forced evacuation mechanisms 532, which forcibly

suck/discharge air through the numbers of fine continu-

ous pores provided on the upper and lower cavity bot-

tom surface members 520 and 521 prepared from the

porous materials, i.e., the bottom surfaces of the upper

ss and lower mold cavities 51 0 and 511, thereby extending

the mold releasing films 540 supplied between the mold

surfaces of the upper and lower mold sections 500 and

501 along the shapes of the upper and lower mold cav-
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ities 510 and 511 for elastically deforming the same.
In the mold assembly shown in Fig. 7, a melted resin

material is injected into and charged in the upper and
lower mold cavities 510 and 511 whose inner surfaces

are covered with the extended mold releasing films 540
similarly to each of the aforementioned embodiments,
so that the electronic component mounted on the lead

frame 6 and the lead frame 6 around the same can be
sealed in a resin moldpackage 580 molded in the upper
and lower mold cavities 51 0 and 5 1 1 in correspondence
to the shapes thereof.

Similarly to the embodiment shown in Fig. 6, press-

ing means for pressing the resin received in the upper
and lower mold cavities 510 and 511 are formed by
structures of feeding compressed air from the air com-
p ression sources 530 into the upper and lower mold cav-
ities 510 and 511 under pressure through the upper and
lower moid cavity bottom surface members 520 and 521
prepared from the porous materials.

Namely, the electronic component mounted on the

lead frame 6 is first engaged and set in the upper and
lower mold cavities 510 and 511 in the mold assembly
shown in Fig. 7, and the upper and lower mold cavities

510 and 511 are evacuated through the continuous
pores of the upper and lower cavity bottom surface
members 520 and 521 prepared from the porous mate-
rials with the forced evacuation mechanisms 532, there-

by extending the mold releasing films 540 to cover the
inner surfaces of the upper and lower mold cavities 510
and 511 along the shapes thereof by sucking actions.

Then, the melted resin material is injected into and
charged in the upper and lower mold cavities 510 and
511 whose innersurfaces are covered with the extended
mold releasing films 540, a prescribed resin pressure is

applied to the resin charged in the upper and lower mold
cavities 510, and compressed air is thereafter fed under
pressure from the air compression sources 530 through
the continuous pores, thereby pressing the resin re-

ceived in the upper and lower mold cavities 510 and 511
through the mold releasing films 540 by pressing actions
thereof and pressing the resin against surfaces of the
lead frame 6 from the exterior.

Thus, adhesion between the resin mold package
580 molded in the upper and lower mold cavities 510
and 511

,
the lead frame 6 and the electronic component

can be improved.

The resin received in the upper and lower mold cav-
ities 510 and 511 can be homogeneously pressed
through the mold releasing films 540.

In each of the embodiments shown in Figs. 6 and
7, mold members, such as cavity blocks, for example,
comprising at least the overall upper and lower mold
cavities 410 and 411 or 510 and 511 can be prepared
from the aforementioned porous materials, similarly to

the upper and lower cavity bottom surface members 420
and 421 or 520 and 521 provided on the bottom surfaces
of the upper and lower mold cavities 410 and 411 or 510
and 511.

In this case, compressed air can be reliably fed into

the upper and lower mold cavities 410 and 411 or 510
and 511 while the upper and lower mold cavities 410
and 411 or 510 and 511 can be reliably evacuated

s through the continuous pores provided on the overall in-

ner surfaces of the upper and lower mold cavities 410
and411 or510and511 in the mold members comprising

• the : upper and lower mold cavities 410 and 411 or 510
and 511 prepared from the porous materials.

10 In the embodiment shown in Fig. 6, therefore, the
resin received in the upper and lower mold cavities 410
and 41 1 can be pressed against the surfaces of the lead
frame 6 from the exterior by feeding compressed air un-
der pressure through the continuous pores of the mold

15 members comprising the upper and lower mold cavities

410 and 411 prepared from the porous materials.

In the embodiment shown in Fig. 7, on the other
hand, the mold releasing films 540 can be extended to

cover the inner surfaces of the upper and lower mold
20 cavities 510 and 511 along the shaped thereof by the

sucking actions of evacuating the same through the con-
tinuous pores provided on the upper and lower mold
cavities 510 and 511 prepared from the porous materi-
als, while the resin received in the upper and lower mold

25 cavities 510 and 511 can be pressed against the surfac-
es of the lead frame 6 from the exterior by feeding com-
pressed air under pressure through the continuous
pores of the mold members comprising the upper and
lower moid cavities 510 and 511 prepared from the po-

30 rous materials.

In the embodiment shown in Fig. 7, further, mold
members such as culi parts, resin passages or the like,

for example, having surfaces (concave portions) which
come into contact with the melted resin material re-

35 ceived between the mold surfaces of the upper and low-
er mold sections 500 and 501 can be prepared from the
porous materials, so that the upper and lower mold cav-
ities 510 and 511 can be evacuated through the contin-

uous pores of the mold members prepared from the po-
40 rous materials with the forced evacuation mechanisms

532.

Thus, the mold releasing films 540 can be extended
to cover the mold surfaces along the shapes (concave
portions) thereof by the sucking actions of the forced

45 evacuation mechanisms 532, to be elastically de-
formed.

A mold assembly for resin sealing shown in Fig. 8
is now described.

The basic structure of the mold assembly shown in

50 Fig. 8 is identical to the structure shown in Figs. 1 and 2.

Similarly to the embodiment shown in Figs. 1 and
2, the mold assembly shown in Fig. 7 is provided with a
mold consisting of a fixed upper mold section 600 and
a movable lower mold section 601 which is opposed to

ss the fixed upper mold section 600, while upper and lower
mold cavities 610 and 611 for molding resin are oppo-
sitely provided on mold surfaces of the upper and lower
mold sections 600 and 601 respectively, so that an elec-
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tronic. component mounted on a lead frame 6 can be

engaged and set in the mold cavities 61 0 and 61 1 when

the upper and lower mold sections 600 and 601 are

closed.

In the embodiment shown in Fig. 8, structures, uti-

lizing mold releasing films 640 for preventing resin con-

tact can be employed, similarly to the embodiments

shown in Figs. 3 and 7.

Further, mold members comprising at least the

overall upper and lower mold cavities 610 and 611, i.e.,

upper and lower mold cavity members 620 and 621 ,
are

prepared from porous materials having air permeability

respectively in the upper and lower mold sections 600

and 601 similarly to the embodiments shown in Figs. 6

and 7, while numbers of continuous pores are provided

on the upper and lower mold cavity members 620 and

621 prepared from the porous materials, so that gas

such as air can be passed through the continuous pores:

Namely, the upper and lower mold cavity members

620 and 621 comprising at least the upper and lower

mold cavities 610 and 611 are prepared from the porous

materials, whereby the numbers of continuous pores

are provided on the overall inner surfaces of the upper

and lower mold cavities 610 and 611 respectively.

Alternatively, the overall upper and lower mold sec-

tions 600 and 601 may be prepared from the aforemen-

tioned porous materials, so that the numbers of contin-

uous pores are provided on the overall inner surfaces

of the upper and lower mold cavities 610 and 611.

Further, the mold assembly shown in Fig. 8 is pro-

vided with air compression sources 630 for feeding com-

pressed air into the upper and lower mold cavities 610

and 611 under pressure, forced evacuation mecha-

nisms 632 for evacuating the upper and lower mold cav-

ities610 and611, and switching valves 633 for switching

functions of the air compression sources 630 and the

forced evacuation mechanism 632, similarly to the em-

bodiments shown in Figs. 6 and 7.

In addition, the upper and lower mold cavities 610

and 611 of the upper and lower mold cavity members

620 and 621 prepared from the porous materials, the air

compression sources 630 and the forced evacuation

mechanisms 632 are communicatively connected with

each other through the numbers of continuous pores

provided on the upper and tower mold cavity members

620 and 621, the air passages 631 and the switching

valves 633.

The air compression sources 630 can reliably feed

compressed air under pressure at least into the upper

and lower mold cavities 610 and 611 through the num-

bers of continuous pores of the upper and lower mold

cavity members 620 and 621 and the air passages 631

,

i.e., through the continuous pores provided on the over-

all inner surfaces of the upper and lower mold cavities

610and611.

The forced evacuation mechanisms 632 can relia-

bly evacuate at least the upper and lower mold cavities

610 and 611 through the numbers of continuous pores

of the upper and lower mold cavity members 620 and

621 and the air passages 631 ,
i.e., through the contin-

uous pores provided on the overall inner surfaces of the

upper and lower mold cavities 610 and 611.

s Similarly to the embodiments shown in Figs. 3 and

7, the mold assembly shown in Fig. 8 is provided with

moid releasing film supply mechanisms 641 for supply-

ing mold releasing films 640 for preventing resin contact

to mold surfaces of the upper and lower mold sections

10 600 and 601 respectively, while the mold releasing film

supply mechanisms 640 are formed by mold releasing

film delivery parts 642, mold releasing film take-up parts

643 and the like, so that mold releasing films 640 stored

in the mold releasing film delivery parts 642 are control-

is led by control mechanisms (not shown) and automati-

cally supplied between the mold surfaces of the upper

and lower mold sections 600 and 601 respectively.

The mold assembly shown in Fig. 8 is provided with

the forced evacuation mechanisms 632, which forcibly

20 suck/discharge air through the numbers of fine continu-

ous pores provided on the overall inner surfaces of the

upper and lower, mold cavities 610 and 611 prepared

from the porous materials before a melted resin material

is injected into and charged in the upper and lower mold

25 cavities 610 and 611, thereby extending the mold re-

leasing films 640 supplied between the mold surfaces

of the upper and lower mold sections 600 and 601 to

coverthe samealong the shapes of the upper and lower

mold cavities 610 and 611 by suction force thereof, for

30 elastically deforming the mold releasing films 640.

Similarly to each of the aforementioned embodi-

ments, the melted resin material is injected into and

charged in the upper and lower mold cavities 610 and

611 covered with the extended mold releasing films 640

35 in the mold assembly shown in Fig. 8, so that an elec-

tronic component mounted on a lead frame 6 and the

lead frame 6 around the same can be sealed in a resin

mold package 680 molded in the upper and lower mold

cavities 610 and 611 in correspondence to the shapes

40 thereof.

In the mold assembly shown in Fig. 8, pressing

means for pressing the resin received in the upper and

lower mold cavities 610 and 611 through the mold re-

leasing films 640 are formed by structures of feeding

45 compressed air to the mold releasing films 640 in the

upper and lower mold cavities 610 and 611 under pres-

sure from the air compression sources 630 through the

air passages 631 and the continuous pores provided on

the overall inner surfaces of the upper and lower moid

so cavities 610 and 611 of the upper and lower mold sec-

tions 600 and 601 prepared from the porous materials,

similarly to the embodiment shown in Fig. 7.

In the mold assembly shown in Fig. 8, at least the

upper and lower mold cavities 610 and 611 are reliably

55 evacuated with forced evacuation mechanisms through

the air passages 631 and the continuous pores of the

upper and lower moid cavity members 620 and 621

,

thereby extending mold releasing films supplied be-
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tween the mold surfaces of the upper and lower mold
sections 600 and 601 to cover the inner surfaces of the
upper and lower mold cavities 610 and 611 along the
shapes thereof by suction force, and elastically deform-
ing the mold releasing films.

Then, the melted resin material is injected into and
charged in the upper and lower mold cavities 610 and
611 of the upper and lower mold cavity members 620
and 621 prepared from the porous materials, and a pre-
scribed resin pressure is applied to the resin charged in

the upper and lower mold cavities 610 and 611 , so that
the resin received in the upper and lower mold cavities

610 and 611 is pressed against surfaces of the lead
frame 6 from the exterior through the mold releasing
films by pressing actions of the air compression sources
630 feeding compressed air under pressure.

Thus, adhesion between the resin mold package
680 molded in the upper and lower mold cavities 610
and 611

,
the lead frame 6 and the electronic component

can be improved.

The resin received in the upper and lower mold cav-
ities 610 and 611 can be homogeneously pressed
through the mold releasing films.

A mold assembly for resin sealing shown in Fig. 9
is now described.

The basic structure of the mold assembly shown in

Fig. 9 is identical to the structure shown in Figs. 1 and 2.

Similarly to the embodiment shown in Figs. 1 and
2, the mold assembly shown in Fig. 9 is provided with a
mold consisting of a fixed upper mold section 700 and
a movable lower mold section 701 which is opposed to
the fixed upper mold section 700, while upper and lower
mold cavities 710 and 711 for molding resin are oppo-
sitely provided on mold surfaces of the upper and lower
mold sections 700 and 701 respectively, so that an elec-
tronic component mounted on a lead frame 6 can be
engaged and set in the mold cavities 71 0 and 71 1 when
the upper and lower mold sections 700 and 701 are
closed.

The upper and lower mold cavities 71 0 and 711 are
provided on bottom surfaces thereof with necessary
numbers of converging tubes 750 each consisting of a
number of tubes for passing gas such as air.

Similarly to the embodiments shown in Figs. 3 and
7, the moid assembly shown in Fig. 9 is provided with
air compression sources 730 for feeding compressed
air under pressure, forced evacuation mechanisms 732
for evacuation, switching valves 734 connected with the
air compression sources 730 and the forced evacuation
mechanisms 732 independently of each other, and air

passages 731 communicatively connected with the
switching valves 734, so that the air compression sourc-
es 730 and 732 are communicatively connected with the
air passages 731 independently of each other by switch-
ing the switching valves 734.

Further, the air compression sources 730 or the
forced evacuation mechanisms 732 are communica-
tively connected with the upper and lower mold cavities

710 and 711 through the converging tubes 750 and the
air passages 731 respectively.

Thus, the switching valves 734 are so switched that
the air compression sources 730 can feed compressed

s air into the upper and lower mold cavities 710 and 711
under pressure, while the forced evacuation mecha-
nisms 732 can evacuate (decompress) the upper and
lower mold cavities 710 and 711

.

The mold assembly shown in Fig. 9 is further pro-
10 vided with structures utilizing mold releasing films 740

for preventing resin contact, similarly to the embodi-
ments shown in Figs. 3 and 7.

Namely, the mold assembly shown in Fig. 9 is pro-
vided with mold releasing film supply mechanisms 741

is for supplying mold releasing films 740 to the mold sur-
faces of the upper and lower mold sections 700 and 701
respectively. The mold releasing film supply mecha-
nisms 741 are formed by mold releasing film delivery
parts 742, mold releasing film take-up parts 743 and the

20 like, so that the mold releasing films 740 stored in the
mold releasing film delivery parts 742 are controlled by
control mechanisms (not shown) and automatically sup-
plied between the mold surfaces of the upper and lower
mold sections 700 and 701 respectively.

25 After the electronic component is sealed with mold-
ed resin by the upper and lower mold sections 700 and
701, the mold releasing films 740 supplied between the
mold surfaces are automatically taken up by the mold
releasing film take-up parts 743 respectively.

30 Before a melted resin material is injected, the forced
evacuation mechanism 532 evacuate the upper and
lower mold cavities 71 0 and 71 1 through the converging
tubes 750 provided on inner bottom surfaces thereof,
for extending the mold releasing films 740 supplied be-

35 tween the mold surfaces of the upper and lower mold
sections 700 and 701 by suction force thereby covering
the mold surfaces along the shapes of the upper and
lower mold cavities 710 and 711 to be elastically de-
formed.

40 In the mold assembly shown in Fig. 9, the melted
resin material is injected into and charged in the upper
and lower mold cavities 710 and 711 whose inner sur-
faces are covered with the extended mold releasing
films 740, whereby the electronic component mounted

45 on the lead frame 6 can be sealed in a resin mold pack-
age 780 molded in the upper and lower mold cavities

710 and 711 in correspondence to the shapes thereof,
similarly to the aforementioned embodiments.

Further, pressing means for pressing the resin re-
50 ceived in the upper and lower mold cavities 710 and 711

are formed by structures of pressing the resin through
the mold releasing films 740 by feeding compressed air

under pressure into the upper and lower mold cavities
71 0 and 7 1 1 through the converging tubes 750 provided

55 on the bottom surfaces of the upper and lower mold cav-
ities 710 and 711 respectively.

In the mold assembly shown in Fig. 9, the electronic

component mounted on the lead frame 6 is first engaged
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and set in the upper and lower mold cavities 710 and

711 , and the forced evacuation mechanisms 732 forci-

bly suck/discharge air etc. from the upper and lower

mold cavities 710 and 711 with sucking actions thereof

through the converging tubes 750 provided on the bot-

tom surfaces of the upper and lower mold cavities 710

and 711, thereby extending the mold releasing films 740

to cover the inner surfaces of the upper and lower mold

cavities 710 and 711 along the shapes thereof.

Then, the melted resin material is charged in the

upper and lower mold cavities 71 0 and 711 whose inner

surfaces are covered with the extended mold releasing

films 71 0 and 71 1 , a prescribed resin pressure is applied

to the resin charged in the upper and lower mold cavities

710 and 711 , and compressed air is thereafter fed from

the air compression sources 730 through the converg-

ing tubes 750 thereby pressing the resin received in the

upper and lower mold cavities 710 and 711 through the

mold releasing films 740 by pressing actions thereof, for

pressing the resin received in the upper and lower mold

cavities 71 0 and 711 against surfaces of the lead frame

6 from the exterior.

Thus, adhesion between the resin mold package

780 molded in the upper and lower mold cavities 710,

the lead frame 6 and the electronic component can be

improved.

The resin received in the upper and lower mold cav-

ities 710 and 711 can be homogeneously pressed

through the mold releasing films 740.

In each of the aforementioned embodiments, the

resin material is supplied into the pots provided on the

lower mold section of the mold assembly for sealing an

electronic component with molded resin, the resin heat-

ed/melted in the pots is pressed with the plungers to be

injected into and charged in the upper and lowermold

cavities of the mold sections, a prescribed resin pres-

sure is applied to the resin charged in the upper and

lower mold cavities, and the resin received in the upper

and lower moid cavities is thereafter pressed against the

surfaces of the lead frame from the exterior, whereby

the adhesion between the resin mold package molded

in the upper and lower mold cavities, the lead frame and

the electronic component is improved.

After the prescribed resin pressure is applied to the

resin charged in the upper and lower mold cavities,

hardening of the melted resin material received in the

upper and lower mold cavities gradually progresses with

time, whereby the viscosity of the melted resin materia!

is gradually increased so that the resin is solidified

through a substantially semi-hardened state before

complete hardening.

After the melted resin material is injected into and

charged in the upper and lower mold cavities and the

prescribed resin pressure is applied to the resin re-

ceived in the upper and lower mold cavities, the resin

pressure in the upper and lower mold cavities is gradu-

ally reduced along the progress of hardening of the resin

received in the upper and lower mold cavities.

After such reduction of the resin pressure in the up-

per and lower mold cavities is completely ended, the

resin is completely solidified (hardened) in the upper

and lower mold cavities.

s Due to such hardening (solidification) of the melted

resin material in the upper and lower mold cavities,

therefore, the resin mold package is molded in the upper

and lower mold cavities.

Namely, each of the aforementioned embodiments

10 can employ steps of injecting and charging the melted

resin material into and in the upper and lower mold cav-

ities, applying the prescribed resin pressure to the resin

charged in the upper and lower mold cavities, and there-

after feeding compressed air to the resin received in the

is upper and lower mold cavities when the resin charged

in the upper and lower mold cavities is not yet complete-

ly hardened but still in a substantially semi-hardened

state, thereby pressing the resin received in the upper

and lower mold cavities against the surfaces of the lead

20 frame from the exterior, for example.

Thus, the adhesion between the resin mold pack-

age molded in the upper and lower mold cavities, the

lead frame and the electronic component can be im-

proved.

25 Further, each of the aforementioned embodiments

can employ a structure of injecting and charging the

melted resin material into and in the upper and lower

mold cavities and feeding compressed air to the resin

received in the upper and lower mold cavities when the

30 melted resin material is completely charged in the upper

and lower mold cavities, thereby pressing the resin re-

ceived in the upper and lower mold cavities against the

surfaces of the lead frame from the exterior, for example.

The structure of feeding compressed air to the resin

35 received in the upper and lower mold cavities when the

melted resin material is completely chargedin the upper

and lower mold cavities can be carried out substantially

simultaneously with application of the prescribed resin

pressure to the resin charged in the upper and lower

40 mold cavities, or before or after application of the pre-

scribed rein pressure.

Thus, the adhesion between the resin mold pack-

age molded in the upper and lower mold cavities, the

lead frame and the electronic component can be im-

45 proved.

Further, each of the aforementioned embodiments

may employ any of the following structures:

Each of the aforementioned embodiments can em-

ploy a structure of injecting and charging the melted res-

50 in material into and in the upper and lower mold cavities,

applying the prescribed resin pressure to the resin

charged in the mold cavities and feeding compressed

air to the resin received in the upper and lower mold cav-

ities under pressure immediately after reduction of the

ss resin pressure in the upper and lower mold cavities is

started due to hardening of the resin, thereby pressing

the resin received in the mold cavities against the sur-

faces of the lead frame from the exterior.
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Each of the aforementioned embodiments can em-
ploy a structure of injecting and charging the melted res-

in material into and in the upper and lower mo Id.cavities,

applying the prescribed resin pressure to the resin -

charged in the upper and lower mold cavities, and there- 5

after continuously feeding compressed air to the resin

received in the upper and lower mold cavities under
pressure during reduction of the resin pressure in the
upper and lower mold cavities due to hardening of the
resin, thereby pressing the resin received in the upper io

and lower mold cavities against the surfaces of the lead
frame from the exterior. 2.

Each of the aforementioned embodiments can em-
ploy a structure of injecting and charging the melted res-

in material into and in the upper and lower mold cavities, 15

applying the prescribed resin pressure to the resin

charged in the upper and lower mold cavities, and feed-
ing compressed air to the resin received in the upper
and lower mold cavities under pressure when or imme-
diately before reduction of the resin pressure in the up- 20 3.

per and lower mold cavities is completely ended due to
hardening of the resin, thereby pressing the resin re-

ceived in the upper and lower mold cavities against the
surfaces of the lead frame from the exterior.

Thus, the adhesion between the resin mold pack- 25
age molded in the upper and lower mold cavities, the
lead frame and the electronic component can be im-
proved in each of the aforementioned structures.

In each of the aforementioned embodiments, gas
such as nitrogen gas, carbon dioxide gas or argon gas 30

can be employed in place of the compressed air, for ex-
ample.

Although the present invention has been described
and illustrated in detail, it is clearly understood that the 4.

same is by way of illustration and example only and is 35

not to be taken by way of limitation, the spirit and scope
of the present invention being limited only by the terms
of the appended claims.

40

Claims

1. A method of sealing an electronic component with

molded resin, comprising: 5,

45

an electronic component setting step of engag-
ing an electronic component (5) being mounted
on a lead frame (6) in mold cavities (3, 4, 101,

201, 510, 511) being oppositely provided on
mold surfaces of a fixed mold section (1, 100, so

500) and a movable mold section (2, 200 and
501) respectively; and
a resin sealing step of charging a heated/melt- 6.

ed resin material in said mold cavities being en-

gaged with said electronic component (5) and ss

sealing said electronic component (5) and said
lead frame (6) around the same being engaged
in said mold cavities in a resin mold package

corresponding to the shapes of said mold cav-
ities,

* * > > said resin sealing step comprising steps of:

applying a prescribed resin pressure to said

resin being changed in said mold cavities, and
thereafter pressing said resin being received in

said mold cavities against said lead frame (6)

from the exterior.

The method of sealing an electronic component
with molded resin in accordance with claim 1,

wherein said step of pressing said resin being re-

ceived in said mold cavities (3, 4, 101, 201, 510,
511 ) is carried out by feeding compressed airto said
resin being received in said mold cavities under
pressure.

The method of sealing an electronic component
with molded resin in accordance with claim 1, fur-

ther comprising a step of covering inner surfaces of
said mold cavities (3, 4, 510, 511) with mold releas-

ing films (51, 540) along the shapes of said mold
cavities,

said step of pressing said resin being received
in said mold cavities is carried out by feeding said

compressed air into said mold cavities having said

inner surfaces being covered with said mold releas-

ing films (51 , 540) under pressure thereby pressing
said resin being received in said mold cavities

through said mold releasing films (51, 540).

The method of sealing an electronic component
with molded resin in accordance with claim 1,

wherein said step of pressing said resin being re-

ceived in said mold cavities (71, 8-1) is carried out
by pressing said resin being received in said mold
cavities (71, 81) against said lead frame (6) from
the exterior with pressing members (73, 83) being
provided on bottom surface portions of said mold
cavities (71, 81).

The method of sealing an electronic component
with molded resin in accordance with claim 1,

wherein said step of pressing said resin being re-

ceived in said mold cavities (3, 4) is carried out by
closing said fixed mold section (1 ) and said movable
mold section (2) being closed with a prescribed low
closing pressure further with a prescribed high clos-

ing pressure.

The method of sealing an electronic component
with molded resin in accordance with claim 1, fur-

ther comprising a step of mounting heat radiating

plates (310, 311) on inner bottom surfaces of said

mold cavities (101, 201),

said step of pressing said resin being received
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in said mold cavities being carried out by feeding

said compressed air to said heat radiating plates

(310, 311) from the exterior, thereby pressing said

resin against said lead frame (6) through said heat

radiating plates (310, 311).

7. The method of sealing an electronic component

with molded resin in accordance with claim 1, fur-

ther comprising a step of mounting heat radiating

plates (490, 491 ) on inner bottom surfaces of said

mold cavities (410, 411),

cavity bottom surface members (420, 421 )
pro-

vided on bottom surfaces of said mold cavities

(410, 411) being prepared from porous materi-

als having continuous pores being opened on

surfaces closer to said bottom surfaces of said

mold cavities (410, 411),

said step of pressing said resin being received

in said mold cavities (410, 411) being carried

out by feeding said compressed air into said

mold cavities (41 0, 411) under pressure

through said continuous pores, thereby press-

ing said resin against said lead frame (6)

throu-gh said heat radiating plates (490, 491).

8. The method of sealing an electronic component

with molded resin in accordance with claim 1, fur-

ther comprising a step of covering inner surfaces of

said mold cavities (610, 611) with mold releasing

films (640) along the shapes of said mold cavities,

mold members (620, 621) comprising at least

said mold cavities (610, 611) being prepared

from porous materials having continuous pores

being opened on overall said inner surfaces of

said mold cavities (610, 611),

said step of pressing said resin being received

in said mold cavities (610, 611) being carried

out by feeding said compressed air into said

mold cavities having said inner surfaces being

covered with said mold releasing films (640)

through said continuous pores and pressing

said resin being received in said mold cavities

through said mold releasing films (640).

9. The method of sealing an electronic component

with molded resin in accordance with claim 1,

wherein said step of pressing said resin being re-

ceived in said mold cavities (3, 4, 101, 201, 510,

511 ) is carried out by feeding said compressed air

into said mold cavities under pressure when said

resin being charged in said mold cavities is not yet

completely hardened but still in a substantially

semi-hardened state.

10. The method of sealing an electronic component

with molded resin in accordance with claim 1,

wherein said step of pressing said resin being re-

ceived in said mold cavities (3, 4, 101, 201, 510,

511) is carried out by feeding said compressed air

into said mold cavities when said melted resin ma-

5 terial is completely charged in said mold cavities.

11. The method of sealing an electronic component

with molded resin in accordance with claim 1,

wherein said step of pressing said resin being re-

10 ceived in said mold cavities (3, 4, 101, 201, 510,

511) is carried out by feeding said compressed air

into said mold cavities under pressure immediately

after reduction of said resin pressure in said mold

cavities is started by hardening of said resin in said

is mold cavities.

12. The method of sealing an electronic component

with molded resin in accordance with claim 1,

wherein said step of pressing said resin in said mold

20 cavities (3, 4, 101, 201, 510, 511) is carried out by

continuously feeding said compressed air into said

mold cavities under pressure during reduction of

said resin pressure in said mold cavities caused by

hardening of said resin in said mold cavities.

25

13. The method of sealing an electronic component

with molded resin in accordance with claim 1,

wherein said step of pressing said resin in said mold

cavities (3, 4, 101, 201, 510, 511) is carried out by

30 feeding said compressed air into said mold cavities

under pressure when reduction of said resin pres-

sure in said mold cavities is completed by hardening

of said resin in said mold cavities.

35 14. The method of sealing an electronic component

with molded resin in accordance with claim .3,

wherein converging tubes (750) being formed to be

opened in inner surfaces of said mold cavities (710,

711) are provided on said fixed mold section (700)

40 and said movable mold section (701 )
respectively,

said step of pressing said resin being received

in said mold cavities (710, 711) being carried out by

feeding said compressed air into said mold cavities

(710, 711 ) having said inner surfaces being covered

45 with said mold releasing films (740) through said

converging tubes (750).

15. The method of sealing an electronic component

with molded resin in accordance with claim 3,

so wherein cavity bottom surface members (520, 521

)

being provided on bottom surfaces of said mold

cavities (510, 511) are prepared from porous mate-

rials having continuous pores being opened on sur-

faces closer to said bottom surfaces of said mold

55 cavities (510, 511),

said step of pressing said resin being received

in said mold cavities (5 1 0, 5 1 1 ) being carried out by

feeding said compressed air into said mold cavities
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(510,511) having said inner surfaces being covered
with said mold releasing films (540) under pressure
through said continuous pores.

6. The method of sealing an electronic component s

with molded resin in accordance with claim 3,

wherein mold members (600, 601) comprising at

least said mold cavities (610, 611) are prepared
from porous materials having continuous pores be-
ing opened in overall said inner surfaces of said 10

mold cavities (610, 611),

said step of pressing said resin being received

in said moid cavities (510, 511) being carried out by
feeding said compressed air into said mold cavities

(51 0, 51 1 ) having said inner surfaces being covered 1$

with said mold releasing films (540) under pressure
through said continuous pores.

ss
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